
ORTECH Corporation

Speciated Hydrocarbon Results
Baseline Fuel, Set #2, 98-05-21

Light-End Species (C2-C5)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00074-84-0 ethane 0.0098 0.0056 0.0062 0.25 0.0024 0.0014 0.0016
00074-85-1 ethene 0.0568 0.0332 0.0366 7.29 0.4139 0.2419 0.2665
00074-98-6 propane 1.4567 0.5555 0.6842 0.48 0.6992 0.2666 0.3284
00115-07-1 propene 0.0546 0.0306 0.0340 9.40 0.5131 0.2873 0.3196
00075-28-5 2-methylpropane 0.0033 0.0013 0.0016 1.21 0.0040 0.0016 0.0019
00106-97-8 n-butane 0.0234 0.0082 0.0104 1.02 0.0239 0.0084 0.0106
00074-86-2 ethyne 0.0031 0.0014 0.0016 0.50 0.0016 0.0007 0.0008
00106-98-9 1-butene 0.0007 0.0007 0.0007 8.91 0.0063 0.0061 0.0061
00115-11-7 2-methylpropene 0.0009 0.0006 0.0007 5.31 0.0050 0.0034 0.0036

TOTAL C2-C5 1.609 0.637 0.776 1.669 0.817 0.939

Mid-Range Species (C6-C12)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00646-04-8 trans-2-pentene 0.0015 0.0000 0.0002 8.80 0.0135 0.0000 0.0019
04050-45-7 trans-2-hexene 0.0000 0.0000 0.0000 6.69 0.0000 0.0000 0.0000
00108-88-3 toluene 0.0000 0.0000 0.0000 2.73 0.0000 0.0000 0.0000
00108-38-3 m & p-xylene 0.0001 0.0001 0.0001 7.64 0.0009 0.0004 0.0005

TOTAL C6-C12 0.002 0.000 0.000 0.014 0.000 0.002

Carbonyls

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00050-00-0 Formaldehyde 0.0300 0.0196 0.0211 7.15 0.2147 0.1404 0.1510
00075-07-0 Acetaldehyde 0.0084 0.0060 0.0064 5.52 0.0465 0.0333 0.0352
00107-02-8 Acrolein 0.0011 0.0005 0.0006 6.77 0.0072 0.0037 0.0042
00067-64-1 Acetone 0.0040 0.0116 0.0105 0.56 0.0022 0.0065 0.0059
00123-38-6 Propionaldehyde 0.0041 0.0025 0.0027 6.53 0.0269 0.0162 0.0178
00078-93-3 Methyl ethyl ketone 0.0004 0.0001 0.0002 1.18 0.0005 0.0001 0.0002

Carbonyls Subtotal 0.0480 0.0404 0.0415 0.298 0.200 0.214

NMOG Summary

NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

Light-End (C2-C5) 1.609 0.637 0.776 1.669 0.817 0.939
Mid-Range (C6-C12) 0.002 0.000 0.000 0.014 0.000 0.002
Carbonyls 0.0480 0.0404 0.0415 0.298 0.200 0.214
Total 1.659 0.677 0.817 1.982 1.018 1.156
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ORTECH Corporation

Speciated Hydrocarbon Results
Baseline Fuel, Set #5, 98-06-19

Light-End Species (C2-C5)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00074-84-0 ethane 0.0096 0.0051 0.0057 0.25 0.0024 0.0013 0.0014
00074-85-1 ethene 0.0510 0.0306 0.0335 7.29 0.3717 0.2232 0.2444
00074-98-6 propane 1.3056 0.4917 0.6080 0.48 0.6267 0.2360 0.2918
00115-07-1 propene 0.0448 0.0253 0.0281 9.40 0.4212 0.2376 0.2638
00075-28-5 2-methylpropane 0.0030 0.0018 0.0020 1.21 0.0036 0.0021 0.0024
00106-97-8 n-butane 0.0189 0.0062 0.0080 1.02 0.0193 0.0063 0.0082
00074-86-2 ethyne 0.0027 0.0015 0.0017 0.50 0.0014 0.0008 0.0008

TOTAL C2-C5 1.436 0.563 0.687 1.452 0.710 0.816

Mid-Range Species (C6-C12)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00646-04-8 trans-2-pentene 0.0000 0.0005 0.0004 8.80 0.0000 0.0046 0.0039
04050-45-7 trans-2-hexene 0.0000 0.0000 0.0000 6.69 0.0000 0.0000 0.0000
00108-88-3 toluene 0.0005 0.0003 0.0003 2.73 0.0014 0.0008 0.0009
00108-38-3 m & p-xylene 0.0001 0.0001 0.0001 7.64 0.0008 0.0005 0.0006

TOTAL C6-C12 0.001 0.001 0.001 0.002 0.006 0.005

Carbonyls

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00050-00-0 Formaldehyde 0.0268 0.0165 0.0180 7.15 0.1915 0.1182 0.1286
00075-07-0 Acetaldehyde 0.0073 0.0048 0.0052 5.52 0.0405 0.0267 0.0287
00107-02-8 Acrolein 0.0005 0.0000 0.0001 6.77 0.0037 0.0000 0.0005
00067-64-1 Acetone 0.0009 0.0018 0.0016 0.56 0.0005 0.0010 0.0009
00123-38-6 Propionaldehyde 0.0042 0.0026 0.0028 6.53 0.0272 0.0171 0.0185

Carbonyls Subtotal 0.0397 0.0257 0.0277 0.263 0.163 0.177

NMOG Summary

NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

Light-End (C2-C5) 1.436 0.563 0.687 1.452 0.710 0.816
Mid-Range (C6-C12) 0.001 0.001 0.001 0.002 0.006 0.005
Carbonyls 0.0397 0.0257 0.0277 0.263 0.163 0.177
Total 1.477 0.589 0.716 1.718 0.879 0.999
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ORTECH Corporation

Speciated Hydrocarbon Results
Baseline Fuel, Set #7, 98-07-17

Light-End Species (C2-C5)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00074-84-0 ethane 0.0094 0.0053 0.0059 0.25 0.0023 0.0013 0.0015
00074-85-1 ethene 0.0511 0.0299 0.0329 7.29 0.3725 0.2177 0.2398
00074-98-6 propane 1.3776 0.4629 0.5936 0.48 0.6613 0.2222 0.2849
00115-07-1 propene 0.0461 0.0258 0.0287 9.40 0.4334 0.2425 0.2698
00075-28-5 2-methylpropane 0.0032 0.0013 0.0016 1.21 0.0039 0.0016 0.0019
00106-97-8 n-butane 0.0227 0.0067 0.0090 1.02 0.0231 0.0069 0.0092
00074-86-2 ethyne 0.0036 0.0023 0.0025 0.50 0.0018 0.0011 0.0012
00106-98-9 1-butene 0.0006 0.0000 0.0001 8.91 0.0050 0.0000 0.0007
00115-11-7 2-methylpropene 0.0005 0.0005 0.0005 5.31 0.0024 0.0025 0.0025
00078-78-4 2-methylbutane 0.0006 0.0000 0.0001 1.38 0.0008 0.0000 0.0001

TOTAL C2-C5 1.515 0.535 0.675 1.507 0.696 0.812

Mid-Range Species (C6-C12)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00646-04-8 trans-2-pentene 0.0000 0.0000 0.0000 8.80 0.0000 0.0000 0.0000
04050-45-7 trans-2-hexene 0.0000 0.0000 0.0000 6.69 0.0000 0.0000 0.0000
00108-88-3 toluene 0.0006 0.0006 0.0006 2.73 0.0015 0.0015 0.0015
00108-38-3 m & p-xylene 0.0000 0.0000 0.0000 7.64 0.0000 0.0000 0.0000
00611-14-3 1-methyl-2-ethylbenzene 0.0006 0.0019 0.0017 7.20 0.0046 0.0135 0.0123

TOTAL C6-C12 0.001 0.002 0.002 0.006 0.015 0.014

Carbonyls

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00050-00-0 Formaldehyde 0.0371 0.0226 0.0247 7.15 0.2654 0.1615 0.1764
00075-07-0 Acetaldehyde 0.0102 0.0064 0.0069 5.52 0.0560 0.0352 0.0382
00107-02-8 Acrolein 0.0007 0.0000 0.0001 6.77 0.0045 0.0000 0.0006
00067-64-1 Acetone 0.0043 0.0032 0.0034 0.56 0.0024 0.0018 0.0019
00123-38-6 Propionaldehyde 0.0061 0.0035 0.0039 6.53 0.0397 0.0230 0.0254
00078-93-3 Methyl ethyl ketone 0.0005 0.0007 0.0007 1.18 0.0006 0.0008 0.0008

Carbonyls Subtotal 0.0588 0.0364 0.0396 0.369 0.222 0.243

NMOG Summary

NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

Light-End (C2-C5) 1.515 0.535 0.675 1.507 0.696 0.812
Mid-Range (C6-C12) 0.001 0.002 0.002 0.006 0.015 0.014
Carbonyls 0.0588 0.0364 0.0396 0.369 0.222 0.243
Total 1.575 0.574 0.717 1.881 0.933 1.069
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ORTECH Corporation

Speciated Hydrocarbon Results
Fuel # 1, Set #1, 98-05-28

Light-End Species (C2-C5)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00074-84-0 ethane 0.0074 0.0048 0.0052 0.25 0.0018 0.0012 0.0013
00074-85-1 ethene 0.0459 0.0304 0.0326 7.29 0.3347 0.2215 0.2377
00074-98-6 propane 1.0645 0.5329 0.6089 0.48 0.5110 0.2558 0.2923
00115-07-1 propene 0.0650 0.0427 0.0458 9.40 0.6106 0.4010 0.4310
00075-28-5 2-methylpropane 0.0030 0.0016 0.0018 1.21 0.0037 0.0019 0.0022
00106-97-8 n-butane 0.0505 0.0225 0.0265 1.02 0.0515 0.0229 0.0270
00074-86-2 ethyne 0.0032 0.0017 0.0019 0.50 0.0016 0.0009 0.0010
00106-98-9 1-butene 0.0010 0.0008 0.0008 8.91 0.0085 0.0070 0.0072
00115-11-7 2-methylpropene 0.0013 0.0000 0.0002 5.31 0.0067 0.0000 0.0010
00590-18-1 cis-2-butene 0.0004 0.0000 0.0001 9.94 0.0041 0.0000 0.0006
00078-78-4 2-methylbutane 0.0004 0.0000 0.0001 1.38 0.0005 0.0000 0.0001

TOTAL C2-C5 1.243 0.637 0.724 1.535 0.912 1.001

Mid-Range Species (C6-C12)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00646-04-8 trans-2-pentene 0.0018 0.0000 0.0003 8.80 0.0161 0.0000 0.0023
13269-52-8 trans-3-hexene 0.0004 0.0000 0.0001 6.69 0.0027 0.0000 0.0004
04050-45-7 trans-2-hexene 0.0013 0.0000 0.0002 6.69 0.0087 0.0000 0.0012
00108-88-3 toluene 0.0006 0.0006 0.0006 2.73 0.0017 0.0015 0.0016
00108-38-3 m & p-xylene 0.0001 0.0000 0.0000 7.64 0.0004 0.0000 0.0001

TOTAL C6-C12 0.004 0.001 0.001 0.030 0.002 0.006

Carbonyls

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00050-00-0 Formaldehyde 0.0291 0.0191 0.0206 7.15 0.2081 0.1368 0.1470
00075-07-0 Acetaldehyde 0.0094 0.0061 0.0066 5.52 0.0516 0.0337 0.0363
00107-02-8 Acrolein 0.0005 0.0003 0.0003 6.77 0.0031 0.0018 0.0020
00067-64-1 Acetone 0.0029 0.0021 0.0022 0.56 0.0016 0.0012 0.0012
00123-38-6 Propionaldehyde 0.0052 0.0031 0.0034 6.53 0.0340 0.0200 0.0220

Carbonyls Subtotal 0.0470 0.0306 0.0330 0.299 0.194 0.209

NMOG Summary

NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

Light-End (C2-C5) 1.243 0.637 0.724 1.535 0.912 1.001
Mid-Range (C6-C12) 0.004 0.001 0.001 0.030 0.002 0.006
Carbonyls 0.0470 0.0306 0.0330 0.299 0.194 0.209
Total 1.294 0.669 0.758 1.863 1.107 1.215
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ORTECH Corporation

Speciated Hydrocarbon Results
Fuel #1, Set #3, 98-07-20

Light-End Species (C2-C5)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00074-84-0 ethane 0.0077 0.0047 0.0051 0.25 0.0019 0.0012 0.0013
00074-85-1 ethene 0.0460 0.0272 0.0299 7.29 0.3350 0.1985 0.2180
00074-98-6 propane 1.0523 0.3877 0.4827 0.48 0.5051 0.1861 0.2317
00115-07-1 propene 0.0600 0.0319 0.0359 9.40 0.5642 0.2998 0.3376
00075-28-5 2-methylpropane 0.0027 0.0012 0.0014 1.21 0.0033 0.0014 0.0017
00106-97-8 n-butane 0.0462 0.0157 0.0200 1.02 0.0471 0.0160 0.0204
00074-86-2 ethyne 0.0037 0.0023 0.0025 0.50 0.0018 0.0012 0.0013
00106-98-9 1-butene 0.0008 0.0000 0.0001 8.91 0.0067 0.0000 0.0010
00115-11-7 2-methylpropene 0.0020 0.0006 0.0008 5.31 0.0105 0.0030 0.0041

TOTAL C2-C5 1.221 0.471 0.578 1.476 0.707 0.817

Mid-Range Species (C6-C12)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00646-04-8 trans-2-pentene 0.0007 0.0000 0.0001 8.80 0.0065 0.0000 0.0009
04050-45-7 trans-2-hexene 0.0000 0.0000 0.0000 6.69 0.0000 0.0000 0.0000
00108-88-3 toluene 0.0003 0.0000 0.0000 2.73 0.0008 0.0000 0.0001
00108-38-3 m & p-xylene 0.0000 0.0000 0.0000 7.64 0.0000 0.0000 0.0000

TOTAL C6-C12 0.001 0.000 0.000 0.007 0.000 0.001

Carbonyls

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00050-00-0 Formaldehyde 0.0405 0.0224 0.02502 7.15 0.2896 0.1604 0.1789
00075-07-0 Acetaldehyde 0.0123 0.0072 0.00793 5.52 0.0678 0.0398 0.0438
00107-02-8 Acrolein 0.0018 0.0000 0.00026 6.77 0.0122 0.0000 0.0017
00067-64-1 Acetone 0.0036 0.0033 0.00339 0.56 0.0020 0.0019 0.0019
00123-38-6 Propionaldehyde 0.0064 0.0037 0.00410 6.53 0.0419 0.0243 0.0268
00078-93-3 Methyl ethyl ketone 0.0007 0.0007 0.00074 1.18 0.0009 0.0009 0.0009

Carbonyls Subtotal 0.0654 0.0375 0.0414 0.414 0.227 0.254

NMOG Summary

NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

Light-End (C2-C5) 1.221 0.471 0.578 1.476 0.707 0.817
Mid-Range (C6-C12) 0.001 0.000 0.000 0.007 0.000 0.001
Carbonyls 0.0654 0.0375 0.0414 0.414 0.227 0.254
Total 1.288 0.509 0.620 1.897 0.934 1.072
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ORTECH Corporation

Speciated Hydrocarbon Results
Fuel # 2, Set #2, 98-06-04

Light-End Species (C2-C5)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00074-84-0 ethane 0.0097 0.0053 0.0059 0.25 0.0024 0.0013 0.0015
00074-85-1 ethene 0.0529 0.0305 0.0337 7.29 0.3853 0.2221 0.2455
00074-98-6 propane 1.0883 0.6231 0.6895 0.48 0.5224 0.2991 0.3310
00115-07-1 propene 0.0846 0.0505 0.0554 9.40 0.7951 0.4746 0.5203
00075-28-5 2-methylpropane 0.0029 0.0018 0.0019 1.21 0.0035 0.0021 0.0023
00106-97-8 n-butane 0.0453 0.0240 0.0271 1.02 0.0462 0.0245 0.0276
00074-86-2 ethyne 0.0033 0.0019 0.0021 0.50 0.0016 0.0009 0.0010
00106-98-9 1-butene 0.0009 0.0000 0.0001 8.91 0.0078 0.0000 0.0011
00115-11-7 2-methylpropene 0.0006 0.0005 0.0005 5.31 0.0032 0.0028 0.0029

TOTAL C2-C5 1.288 0.737 0.816 1.767 1.028 1.133

Mid-Range Species (C6-C12)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00646-04-8 trans-2-pentene 0.0000 0.0000 0.0000 8.80 0.0000 0.0000 0.0000
04050-45-7 trans-2-hexene 0.0000 0.0000 0.0000 6.69 0.0000 0.0000 0.0000
00108-88-3 toluene 0.0003 0.0004 0.0004 2.73 0.0008 0.0011 0.0011
00108-38-3 m & p-xylene 0.0000 0.0001 0.0001 7.64 0.0000 0.0007 0.0006

TOTAL C6-C12 0.000 0.001 0.000 0.001 0.002 0.002

Carbonyls

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00050-00-0 Formaldehyde 0.0271 0.0185 0.0197 7.15 0.1940 0.1322 0.1411
00075-07-0 Acetaldehyde 0.0086 0.0063 0.0066 5.52 0.0475 0.0347 0.0366
00107-02-8 Acrolein 0.0005 0.0003 0.0003 6.77 0.0032 0.0021 0.0022
00067-64-1 Acetone 0.0026 0.0016 0.0017 0.56 0.0015 0.0009 0.0010
00123-38-6 Propionaldehyde 0.0049 0.0031 0.0034 6.53 0.0319 0.0206 0.0222

Carbonyls Subtotal 0.0437 0.0298 0.0318 0.278 0.191 0.203

NMOG Summary

NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

Light-End (C2-C5) 1.288 0.737 0.816 1.767 1.028 1.133
Mid-Range (C6-C12) 0.000 0.001 0.000 0.001 0.002 0.002
Carbonyls 0.0437 0.0298 0.0318 0.278 0.191 0.203
Total 1.332 0.768 0.848 2.046 1.220 1.338
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ORTECH Corporation

Speciated Hydrocarbon Results
Fuel # 3, Set #2, 98-06-11

Light-End Species (C2-C5)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00074-84-0 ethane 0.0096 0.0053 0.0059 0.25 0.0024 0.0013 0.0015
00074-85-1 ethene 0.0587 0.0354 0.0387 7.29 0.4276 0.2583 0.2825
00074-98-6 propane 1.1767 0.5478 0.6376 0.48 0.5648 0.2629 0.3061
00115-07-1 propene 0.0803 0.0464 0.0512 9.40 0.7547 0.4361 0.4816
00075-28-5 2-methylpropane 0.0030 0.0015 0.0017 1.21 0.0036 0.0018 0.0021
00106-97-8 n-butane 0.1137 0.0492 0.0584 1.02 0.1160 0.0502 0.0596
00074-86-2 ethyne 0.0052 0.0021 0.0026 0.50 0.0026 0.0011 0.0013
00106-98-9 1-butene 0.0012 0.0010 0.0010 8.91 0.0104 0.0091 0.0093
00115-11-7 2-methylpropene 0.0014 0.0007 0.0008 5.31 0.0076 0.0039 0.0044
00590-18-1 cis-2-butene 0.0007 0.0000 0.0001 9.94 0.0072 0.0000 0.0010
00078-78-4 2-methylbutane 0.0008 0.0000 0.0001 1.38 0.0011 0.0000 0.0002
00109-66-0 n-pentane 0.0003 0.0000 0.0000 1.04 0.0003 0.0000 0.0000
00074-99-7 1-propyne 0.0005 0.0000 0.0001 4.10 0.0020 0.0000 0.0003

TOTAL C2-C5 1.452 0.689 0.798 1.900 1.025 1.150

Mid-Range Species (C6-C12)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00646-04-8 trans-2-pentene 0.0018 0.0000 0.0003 8.80 0.0155 0.0000 0.0022
00096-14-0 3-methylpentane 0.0004 0.0000 0.0001 1.52 0.0006 0.0000 0.0001
04050-45-7 trans-2-hexene 0.0000 0.0000 0.0000 6.69 0.0000 0.0000 0.0000
00071-43-2 benzene 0.0004 0.0000 0.0001 0.42 0.0002 0.0000 0.0000
00108-88-3 toluene 0.0005 0.0004 0.0004 2.73 0.0012 0.0010 0.0010
07642-04-8 cis-2-octene 0.0005 0.0000 0.0001 5.29 0.0028 0.0000 0.0004
00108-38-3 m & p-xylene 0.0003 0.0000 0.0001 7.64 0.0026 0.0002 0.0006

TOTAL C6-C12 0.004 0.000 0.001 0.023 0.001 0.004

Carbonyls

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00050-00-0 Formaldehyde 0.0292 0.0187 0.0202 7.15 0.2085 0.1336 0.1443
00075-07-0 Acetaldehyde 0.0092 0.0064 0.0068 5.52 0.0507 0.0352 0.0374
00107-02-8 Acrolein 0.0005 0.0002 0.0003 6.77 0.0032 0.0016 0.0018
00067-64-1 Acetone 0.0023 0.0019 0.0020 0.56 0.0013 0.0011 0.0011
00123-38-6 Propionaldehyde 0.0048 0.0030 0.0032 6.53 0.0312 0.0193 0.0210

Carbonyls Subtotal 0.0459 0.0302 0.0324 0.295 0.191 0.206

NMOG Summary

NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

Light-End (C2-C5) 1.452 0.689 0.798 1.900 1.025 1.150
Mid-Range (C6-C12) 0.004 0.000 0.001 0.023 0.001 0.004
Carbonyls 0.0459 0.0302 0.0324 0.295 0.191 0.206
Total 1.502 0.720 0.832 2.218 1.217 1.360
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ORTECH Corporation

Speciated Hydrocarbon Results
Fuel # 4, Set #1, 98-06-16

Light-End Species (C2-C5)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00074-84-0 ethane 0.0103 0.0111 0.0110 0.25 0.0026 0.0028 0.0028
00074-85-1 ethene 0.0590 0.0370 0.0402 7.29 0.4299 0.2699 0.2927
00074-98-6 propane 1.0636 0.4570 0.5436 0.48 0.5105 0.2193 0.2609
00115-07-1 propene 0.0515 0.0325 0.0352 9.40 0.4843 0.3054 0.3310
00075-28-5 2-methylpropane 0.0026 0.0013 0.0015 1.21 0.0032 0.0016 0.0018
00106-97-8 n-butane 0.2030 0.0821 0.0994 1.02 0.2070 0.0838 0.1014
00074-86-2 ethyne 0.0094 0.0043 0.0050 0.50 0.0047 0.0021 0.0025
00624-64-6 trans-2-butene 0.0004 0.0000 0.0001 9.94 0.0042 0.0000 0.0006
00106-98-9 1-butene 0.0018 0.0011 0.0012 8.91 0.0159 0.0101 0.0109
00115-11-7 2-methylpropene 0.0019 0.0007 0.0009 5.31 0.0103 0.0038 0.0048
00590-18-1 cis-2-butene 0.0010 0.0006 0.0007 9.94 0.0099 0.0064 0.0069
00078-78-4 2-methylbutane 0.0009 0.0006 0.0007 1.38 0.0013 0.0008 0.0009
00109-66-0 n-pentane 0.0004 0.0004 0.0004 1.04 0.0004 0.0004 0.0004
00106-99-0 1,3-butadiene 0.0005 0.0000 0.0001 10.89 0.0054 0.0000 0.0008

TOTAL C2-C5 1.406 0.629 0.740 1.689 0.906 1.018

Mid-Range Species (C6-C12)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00646-04-8 trans-2-pentene 0.0016 0.0000 0.0002 8.80 0.0143 0.0000 0.0020
04050-45-7 trans-2-hexene 0.0000 0.0004 0.0003 6.69 0.0000 0.0026 0.0023
00071-43-2 benzene 0.0006 0.0004 0.0005 0.42 0.0002 0.0002 0.0002
00108-88-3 toluene 0.0007 0.0005 0.0006 2.73 0.0020 0.0015 0.0015
00108-38-3 m & p-xylene 0.0003 0.0001 0.0001 7.64 0.0021 0.0009 0.0011
00135-01-3 1,2-diethylbenzene 0.0007 0.0000 0.0001 6.45 0.0047 0.0000 0.0007

TOTAL C6-C12 0.004 0.001 0.002 0.023 0.005 0.008

Carbonyls

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00050-00-0 Formaldehyde 0.0298 0.0197 0.0211 7.15 0.2134 0.1406 0.1510
00075-07-0 Acetaldehyde 0.0092 0.0065 0.0069 5.52 0.0506 0.0358 0.0379
00067-64-1 Acetone 0.0024 0.0017 0.0018 0.56 0.0013 0.0010 0.0010
00123-38-6 Propionaldehyde 0.0049 0.0030 0.0032 6.53 0.0318 0.0193 0.0211

Carbonyls Subtotal 0.0462 0.0309 0.0331 0.297 0.197 0.211

NMOG Summary

NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

Light-End (C2-C5) 1.406 0.629 0.740 1.689 0.906 1.018
Mid-Range (C6-C12) 0.004 0.001 0.002 0.023 0.005 0.008
Carbonyls 0.0462 0.0309 0.0331 0.297 0.197 0.211
Total 1.457 0.661 0.775 2.010 1.108 1.237
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ORTECH Corporation

Speciated Hydrocarbon Results
Fuel # 5, Set #1, 98-08-13

Light-End Species (C2-C5)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00074-84-0 ethane 0.0059 0.0036 0.0039 0.25 0.0015 0.0009 0.0010
00074-85-1 ethene 0.0386 0.0220 0.0243 7.29 0.2813 0.1602 0.1775
00074-98-6 propane 0.8680 0.3119 0.3913 0.48 0.4166 0.1497 0.1878
00115-07-1 propene 0.0880 0.0405 0.0473 9.40 0.8272 0.3807 0.4445
00075-28-5 2-methylpropane 0.0008 0.0000 0.0001 1.21 0.0010 0.0000 0.0001
00106-97-8 n-butane 0.0151 0.0051 0.0066 1.02 0.0154 0.0052 0.0067
00074-86-2 ethyne 0.0035 0.0020 0.0022 0.50 0.0018 0.0010 0.0011
00624-64-6 trans-2-butene 0.0007 0.0000 0.0001 9.94 0.0067 0.0000 0.0010
00106-98-9 1-butene 0.0005 0.0000 0.0001 8.91 0.0045 0.0000 0.0006

TOTAL C2-C5 1.021 0.385 0.476 1.556 0.698 0.820

Mid-Range Species (C6-C12)

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00646-04-8 trans-2-pentene 0.0012 0.0000 0.0002 8.80 0.0107 0.0000 0.0015
00627-20-3 cis-2-pentene 0.0006 0.0004 0.0004 8.80 0.0054 0.0035 0.0038
04050-45-7 trans-2-hexene 0.0004 0.0000 0.0001 6.69 0.0029 0.0000 0.0004
00108-88-3 toluene 0.0003 0.0000 0.0000 2.73 0.0007 0.0000 0.0001
00108-38-3 m & p-xylene 0.0002 0.0001 0.0001 7.64 0.0018 0.0005 0.0007

TOTAL C6-C12 0.003 0.000 0.001 0.022 0.004 0.006

Carbonyls

CAS # Compound Name NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted MIR Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

00050-00-0 Formaldehyde 0.0339 0.0193 0.0214 7.15 0.2426 0.1378 0.1528
00075-07-0 Acetaldehyde 0.0136 0.0105 0.0110 5.52 0.0751 0.0582 0.0606
00107-02-8 Acrolein 0.0007 0.0000 0.0001 6.77 0.0046 0.0000 0.0007
00067-64-1 Acetone 0.0056 0.0045 0.0047 0.56 0.0031 0.0025 0.0026
00123-38-6 Propionaldehyde 0.0046 0.0034 0.0036 6.53 0.0300 0.0221 0.0232
00078-93-3 Methyl ethyl ketone 0.0013 0.0005 0.0006 1.18 0.0015 0.0006 0.0007

Carbonyls Subtotal 0.0597 0.0383 0.0413 0.357 0.221 0.241

NMOG Summary

NMOG OZONE
Cold Cycle Hot Cycle 1 Weighted Cold Cycle Hot Cycle Weighted

Average Average
g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr g/hp-hr

Light-End (C2-C5) 1.021 0.385 0.476 1.556 0.698 0.820
Mid-Range (C6-C12) 0.003 0.000 0.001 0.022 0.004 0.006
Carbonyls 0.0597 0.0383 0.0413 0.357 0.221 0.241
Total 1.084 0.424 0.518 1.935 0.923 1.067

Page 9


